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TITLE 

POl \ MPKS WF* OTHER CROl bUI \« HI D I O f>\G>h X 1 n 
AND SUBSEQUENT REACTIONS 

5 

v 

a0.e.Uv. _ a vaUeoy of ;'U, ' types of chemical groups, as polyoitasp onsc; 
pigrrseiris. 

U , - 



15 Methods exist for the grafting of polymers io the surface of carbon black which 

ontain s e ! NN > h as. w«h chary 

specific ibn.ctK.aial groups. The methods described herein have the advantage that slSmvs 
20 v x t - - 

S > 0 ^ x - 

euts h£ x -rs granec - - a - 1 -x U - > >rovi 

oooroved oeribnreiace odseo used in an udqo; ink. Those rreieanaP: afford piioojd adages 
vvhuls o-o oo\;v< -rer. ' ,:pU to *en,~;Us\ .a. adgx uaMiii th&n 

25 • • and 
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Them is a desire by those in the industry to Anther devcdop methods of attachmr 
orga i ami prm 

applications described above. "1 esse additional methods may provide advamageoto 
alternatives to forming meddled n„. . 

5 

SlMMVem \ H\ l\M\ <k\ 

A v ' ^ * ' •> ^ ' ' > 

atlachmenukchimmai groups, including polymers, onto pigments. 
10 A anther league of the present invention is to provide novel modib cd pigment? 

and compositions containing theny such as oaks and coatings. 

Additional features and advantages of the present invention will be set forth k 
part in the description which fobows, and in part will u apparent from the description 



id k , — , , > < . . ^ >~ . . . 

elements and combinations particularly pointed out in tire wnue.r description and 
appended claims. 

X ' W ' ' ^ 

20 relates to a method of 'making a modified pigment by attaching at ieasl one chemicai 
„k v ' < ^ ' > - d"- N «• di ^ x 

chemical gronp with a second chemical group to form a pigment having attached a third 
chemical gronp, wherein the secoad chemical gronp reacts with the first chemical group 
to form the bmd chemical group. The first chemical gronp contains at least one 

25 deophbe a c roup c s s ectrophik 

.em re As A , ^ m „^,mwC ^ ri ' ,r \;sovr«vUii>o 

polymer. 

- v , - i ^ c *m vs. -< 
chst - vheren the org i gom eomp -as.. a 

30 reaction oroduct of at kast o:re (2mubinoetbyh-si:lpltone group and at least one 
- vm - m\ i ms 
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The present in vemmn further relates to a modified pigment comprising a pigment 
ao.ichei m ^ me r a . m op -■ Uv > " - :> e\ o x v o 

»XJ i * V ' > ^ v. V V ^ - 

The present, invention farther relates to a modified pigment , 1 < - - < ^ o < 
5 having attached at least one organic g t s 

reaction product of at teas: one eieetropPik ami at least one oueieophhie polymer; and 
an acyMing agent. 

10 5 em, and Pee one 

following denoted description are mempd f \ and explanatory only and arc nam md to 
r v v t N cm mc " ^ 

The prefect s < to ,m i - ^ - < v ^ rw^. s " . >- 

K u groups ait^ 

n ^ > > i 

20 ,\\ - v. - 

pigment having attached a tirsi chemical group and a second chemical group such that 

vice venue, meaning the first chemical group contacts at least one eiectrophiie and Ute 
second cherrncal group contains ai least one imcleophuc. 

For purposes of the present invention, the pigment can be any type of pigment 
~ - ^ , v a v vno ' en 

30 pigments. 
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Representative examples of black pignteats - a various carbon blacks 
Pi gsienl Black 7) sue \s 

for example, carbon blacks sold under the Regal®. Black PearixPP albtexPa bionarclPia 
\ Ogem ^ - , < a - <■ v , mu < . ok s 

banksd : h R tv.ak ' * » - v >i . R danKa i Rk . N . , ^u , ^ , 
a jr \ a , « s« „ s \ - n - . ^ x < x 

x s - x« S. Monare 4(X>, Monarch^ )0, Monarch 
v -a v \ ^ ^ ' \ ^ !. o 

, , R .. _ , > \s 55 ' v 

but i\ not i muted a; Panax -Py Prmtex SO, Pnntex 300, Prmtex L, Prunes U, Pnmex 

v f p N - x v e n o 

The colored pigment will typically have a wide range of BET surface areas:, as axeasarcd 
by nitrogen adsorption. IReterahb . 'be colored page ana has i surface area equal m or 
greater than BS srr/g, and more preferably equal to or greater than about 100 nvYg, 
thereby correspotuang to a area a: primary/aggregate parade sR.e, Such surface areas 
save s d to pi r a more hist d efficient leue 

agent on the steface of die pigment and a higher p&rceat yield of the surfaceuaodified 
colored piguamt after post processing techniques. If ^ preferred higher xarRoc area of 
the colored pigment {'thereby corresponding to a smaller particle size) is nor readily 
aoibibic, n :> v s v e art that the t 

V V U ^ .V <. v N ' v , .V \ O v. 

tailimg, to reduce the pigment to the desired panicle size. 



include, for example, ark hraq tarmacs, phthaiocyarriae blues, phm;nocyanme greens, 
dhsxos, tuoaoaeos, py:a;ahronea peryienes. bsmmavclic yd loves, - m v and 

(Ihio)habgoids. Representative examples of phihaiocyaniae blues mciade copper 
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phdvakxgmwae blue arc derivatives Uwreof ; Yigmeni Bhie IS.). Represeeaadve examples 
ofquii3acridcn.es mediate Pumwmt Orange 48, Pigment Orange 49. Pigmwa Red 127a 
1 Ox „ de^ - „ „ „ n „ > ~ T 

209, Pigment Viclet 19 and P g- YmOt 42. Represemsuve examples of 
5 r * <. ^ include Pigment Red 49, Idgmeut Red 1 94 (Pcmame Red), Pigment Red 

0g PR-ox ::a Red 189 f Yellow Shade Red; and Pigment Red 224. Representative 
10 k samples; of tiwxwugoids include Pwmem Red 86, Pigment Red 87, Pigment Red 88 ; 
\ ' ^ \ ^ ^ 'c^ v v,,e s 'gr \^e w 

Representative examples of heterocyclic yellows include Pigment Ydksw P Pignwni 
fdlo pnentYeLkra; x ent Ye eni Yelkm 

17, Pigment Yellow 65, Pigment Yellow 73, Pigment Ye: lev 74, Pigment Yellow 150 
15 Pigment Yellow 1 ' 7. Pigment Yellow 1 28 aad F;gment Yellow 1 38. Such pigments 
, - 1^1 s >. W. v w tx 

icludin > ' * en orp< 1 > 

Examples of mi-er suxaRie- colored pigments are described in the Colour Isidex, 3rd 

^ , \ ^ " , - S ^ v „ - ^ . \ 

20 , w ,, v _ s - 

25 Black 7 ), available men I \ e i x CeOnese Oorpoxumm Ronnandy Magnate 1, 7400 

> 2:4 aitogi. - i - s errenmem 

\ >, , » ~ „ ^ n ^ \ ' ewe " n 

. ; - , ree 1 r 91 (Pau edcgeiRg Blue 1.4 

S S i B 77080 iBASF.g S eOS(BA P^ 

30 * w oe 0 e P - v ogen Bhk 

4RwBA^F\ Sad ■> - s ^ ew ^ e a 



wo w$\m 
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BA SO V v «. - tv 

220 (B \SF), Paliogcn i Oram ; 3040 • B \S1 Ortbo ( grange OR 2673 j Paul I h ;eh), 

X».v ' s v> ^ ^ ?\- k . >e ^> ^ N ««\ 

X . - \ ^ " - , v \ » * 

5 (Paul Uhlic , Uvo. - t »vi DQ79 t (BASF , SueoA elb I I2SC (BASI } S ... 
Fellow Pi 355 (8 AS i s > - k frican HoechstX Faaai P S3 

(BAS s n - ' i P - - 70 \SI i-jioc Re 

lad (Aidi Rubiw oner (Paa I cb), Lithol Sea 140 

3340 (BASF), and Lilho! Fast Scarlet -L4300 (BASF) 

Besides p;gr , (he present invsnlimi can be used to modby earboo materials 
such as a carbon (iber, a graphite Oder, a graphite povAer, carbon cbnh, vitreons arisen 
15 p oA v i i v ^ \>. v i v K v. 

, _ ^ t' i '\ - \ 

ip m v ached to the pigrr»«s i iri yofwa> 
~ s uues 10 - > >a - - e k anneal gro 

20 - ^ > v 

v. >^ 'J >0 v. s .... .7 , *. \ ^ \ 

5,900,02.9; 5,895,522; 5,835,335; 5,851,280; and 5,837,045, all Incorporated in their 
.marches yorefcreaoc dn la this wa the hi oar ; roup is prd Aahly par; oi 
a dmxoxeam salt vvhich is reacted with Ore pigment in order m harm a pigment havmg 
25 attached the firei ehetuioA group. The drsi chemical group is therefore preferably 

- v a. an. > m w eA s N ■< . 

The first chemical group preferably comprises an. organic group, and more 
30 preferably contains at least one aromabc group, vAieh contains preierabiy at least one 
euv.no As stated carder, tins chemical group can alternatively or - addition 
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contsui ai kwo one riuekwphhe when the second cheuaeaa group, io be rbxcuwad 1:1 mors 
data stains at leas:, one eki oh « i s 

, >. ^ ".vie 

-V Wg^V ^ V „ " „ „ - ' * " - tv ^ U 

polymene group and mors preferably contains one or more pcdyarrnneg prhyaiky'ieoe 

\ ^ - v u ' x o V 

preferred exeanpiw are poiyethykiwimmo or poMwayt alcohol). As iruhcnsed earheg 
Il ea ■■ - v c c : < > 

one ekxuropkile when the first aheeaoai group contains at least one raxdeopksio. 

, , . „ a ^ ^ roc: a u.~r 

one elegtn hoc or re; c si chcnne; group for 

15 i v *. - i t * s < «- 

or more eoekxghulss. hi oilier words, the for chemical group arwvcr second chemical 
group ce v * T < * - - atrophhes end r r > chemical 

;roop aruhor seaoro ca n new do > eophik 

and/or cdceuopbke. For roruouw the thro'. cbem;cai croup which preferably wwtauo ai 

20 a ' - v w vwo 

„ e ^ w v in ~ ~ . N > ^ ^ 

lire; ehcirecsb groap is a.i least one alky; or aromatic group. loudened eieetropfa res and 
i x? pan <. s are set f rth % 

lag - , v h s ' > a cw e\ e an eg - vujo ear oe ^ ' ^ aw * U 

25 ' au o ; o s t uo w r or j. 
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Table .1. Possible bbnnopbbes orL'v> 



^kdToybbte"' «roaps A 



Carboxyhc acid;- and esters aad suifonyi 
chlorides 



v. v S 

id s 



Ajshydridss 



v d«s y des and 

iuelai x > . . eii) ; eb 



iraidss, such as N-subs&tuted 
phthalimides 

S ^ ^ ^ 

etc., and precursors to these as a result of 
:>--e1irnir;sbon 



Alkylating agc;us, sued as alky; habdes, 
e; o? nles hlo uaubk ? : a' nes "... n 
and disubsd rated \ n - ■-. 
oxaxoluun, alkys sakbriates, salfe-es. 
> - ' N A 



AromaUc compounds which imdergo 
ddiuon-el ninatior reactions, sjsch as 
-' , en<- *; > -a - .:.e 



-Nnck-ophik" ^ ups 7 

: Amines, bydroayhauine, j 
hydrazines i 



Cbrboxybucs. and sails of 
aooaosas and xanthines 



Amides, hydrazines, 
sulfonamides, arid 
seyknsd sulfonamides 



bAunes 



> ar >a > ons, such as 
maionale and 
cyanoacetale 



phthaHumk and 
succirdniide 



in 

rings 



Preferably, when the first chemical group and the ascend dietrocai gron 
d, a covalent bond i erbo >ervci o<. - , - s > 

. - r o. ^ v\ a r 

first cherrnoai group and die second cheated group used, the resulting product sh 



group !C.g. f a neacb.oa of an araaia oadi a:; epo<i;kp or aha resulting icacooa may reek; 
;o die Ibrmakon of die third che-rack group and hy-praducts (e.g., a re&etson of amine 
wdh an aldehyde so yaek an uoaaa okeaeaa naner ss a by-product.?. 

I lam the rosad.aig t.liad cfnamiua group preferably ia an aromatic groap directly 
<• ueh..>. o i so \ . v ' 

W* *v , »\ p m , . o- i x x e„ m \ e >.\ rum 

, c i ac oo ^ ;xIoa 

1 he reactio 1 e he second 

chemical group car; be formed by any type of reaction, such ;u: >kpe oaaaaae:aeo 
reactions, L2 or 1,4 addition reactions, condensation reactions (such as eauaifuamon and 
amidataong acykedon ~eacko;y rrag-fonraag reaakaoa or any other number of known 



s -> ! saM N >urst T -* 
polyaikyleaie glycol derivatives (sua'h as polyethylene glycol and polypropylene glycol 

nmmsanet 

as hydrolyaed geladm polylysrne: polyola (such aa polyvinyl alcohol and vinyl alcohol 
> > s v polyaerylates (such as > . w and alcohol -subsuruled 

rxmeaun \ rk . id 
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process of the present hw -ream Dan be repealed one or mom nnaes to aKacts 
additional groups onto the d chemical group. When repealing steps, me bached third 
chemical group behaves like the original first chemical group, and thus, an additional 
second chemical group is used to react with the third chemical group. If the original third 
5 mem -as v . „v s. » m ^-v.-:\ 

nh > * ^ e\ , 

-cs v - i Wbeti 

repeating, -he she; need groups can he the same or different horn those used in the 
ongina process ere;-; 

other rt-c >. cf n.mh . ;' e mm: c ,e 

reaction with an aeylatmg agent, for example, with a csrboxyhe acid, a derivative of a 

group with sua vie aoln iridc c p< yac > c acid I m ieyhuion reaction is most 

V addition, as a modification to the above- described method, a , - j n salt 
s u noup ca eaetcd sviih h «i che 

group to fonn a reaction product which as a diammium salt precursor having the third 
1 v ' s , ^ . i v , ,C.5 >. 

20 he converted to a diar.or lam salt coulammg n third chemical group and then attached 
onto the pigment by way of a diazomum reaction as described above. Jive diaaooaiin salt 
precursor is a group that is typically stahk to ihe reaction conditions required to react the 



first chemical groin- with the second chemical group, and can then be converted to a 
diazaniam .salt, Examples of the precursor group include an aromatic group hearing a 
25 • a am u > , v m u - me-me . p ,m rmse v mm g the pmcurva or, 

s. me amo 

v. -orga , .hs 

30 oihc es of first era 

Form.a .1 a ^ \ ; mcond chenticat cronp^ cais be neacred ^vitb me a ^o 
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o.f chemical groups. Thus, any coabaamoa of dbfeivnt first cheaueai groups and second 
eherrbcal groups are possible which kads to ihs formation of multiple; types of th-rd 
e . , ; group iha are present at the pigment 

together with "the second chemical group preferably or an aqueous roedag such as water, 
to ibno t&e e„ ;> product having she third chemical group. Preferably, this reaction 



and/or other n.ea:kx.h as cob: other irexHbed p;greeras as described in the paterae above 
10 >, •• ... . , 

having attached at least one organic group, wherein lbs organic group eo.raposes the 
'^^o' " i v . s v v. _ ^ v a ^ s v p 

>. " „ -s v. .a „ > m s. oca 

15 group (e.g., pokaae; a Mere preferably, the organic group attached to the modified 
pigment of the present irr/eoboo as the rcactum product of at least one (2-sulfatoetbyi)- 
phone with at less i nucleo j c bios prefes e % -\ ere )e 2 

- s\erca» M$ 

group > v. t v h aoebo' a dee p _ 'ecu b „ tee s ey < a e">o.e a u sob tf t < 
20 i bad pigmer - p.; ;ly the rear a u of at. leas; 

wherein bhe benzoic acid group is directly" attached to the "pigment. "Preferably the 
ouckiophihe polymer comprises at least one poiyivsnyi shore;;, poiyetlryknomune, 

25 S S 

v o - N a^ w v a^ o,\-, , - 

O v tb s^si ccacttded r 1 a? ; 

\! I ,v v S % KU.lt C > 

„s v ^ Cv d 

30 vehicle {< 

, „ o ; e -v. 
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Ths present s >ra be further ciarnled by •hs ibUowirsg exanspfcs, which 

arc is U ided to be pnrsbv exerap , ? , ^ ! 

5 

Exairsps ,p ra: ^ ved \ 

Ecaaafaon b wheaaran a iksi. oheaaieai group eoraaiajaag a:- ekxnarabak (A; is fata arascded 
jo the pigment sartka; and aaen a second chenuced group (a pAyrataae or racer apaeie:P 

to be illustrative, bad not iaretua- Tapia.l above proaadas eaaaabea of A aa 2. 
kp.rae : 

Polymer - Z 

PIGMENT * PIGMENT A ** PIGMENT — Polvrner 

Step 3 Step 2 

15 

^ p a * - ~ -s * s ^ \ s x 

acid, sad scad aaide, and 7. alcohol and arcana. 

Ai; exemplary dasenpuoa of the 2Sh$ aaaehan:sa- is shoves ba EquaHoi; 2. 

20 £oaU|ihon.2 




The Z a >. •> <• w ;'2SES- faecoooaury is an alkylating agent precursor and 
hereibre an electropiuk oe c e >ES 

sulp'hone which . reacts with amines, alcohols, sod thiols. Many aasitd. 

! - v. ~" this 



5 



, ' ____ ^ N 

In the to c ^ -■ , > 

dnennmatioa of aniowphaayl -(2 ■-suI?iuoefhyO--i;uk;hOLic (.APSES} ; s.hoaoo ra Eqoat:ori 3 
10 below. fsabseqaem reaction of tins fust onenocei group with several ruicieophibe 
polymers is dnoclore possible. 

Equation 3 

K,N (f }) SO, — \ ► 



pigments k.esiois are soawa a:: wow.f iwbw.v 

into a ProcessAH Mixer was cxanbmsd carbon black, powder and APSES w 
o ' v , i % - v ^ o - ve> <! \ r \ , < 

Wv 4 K \ ^ ., ^ % v lub ^ 

(by weight of utgxvdecms) sodnun oarde - see lyblwr below for oorourds) over KM 5 
minutes and on additional 50 mi of doodled water. The resultant mixture was heated si 
60° l _ v ^ id f 1 

concent 5% fby w * >y eemn gau< 

dkdlltratiora 'fire resulting product was a one particle dispersion in water. Sodium 
,at" 1 1 > performed on tins dispersion directly, with ao Qrioa 1SE probe. The 

results are reported on a dry carbon black basis. Sulfur analysis was performed on dry 
^ n'htet oxfw nee: <■ 



Ex 


CB 


CB 

(8) 


Water 

(i) 


25% 
(g) 


APSES 


S 
(%} 




N» 


UFA 
aiV 


A 


BiBvk Venik SO 
700 


:H;0 


920 


31.4 


42.61 


1.51 




0.2 
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Black Psarh* 

700 










" 2 ".Ts 








c 


- . . Pes; 'is 

760 


500 


850 


104.6 










146 


D 


Monarch® 

1100 


500 




104.6 


142.02 


2.99 









pigments. 

v. ^ » iS N \ " X ^ *. 

15 water. The resulting puntled products bad . . \ v. physical and prmi properties. 
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Ex: 








4 
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AF5BS 
(see 

IsMp D 




8 






B 








EEMA 




Phi 
(1800) 


(1200) 


PHI 
(600) 


FBI 


PEI 


Molar ratio 


10:1 


" 10 ■ 


6:1 










Work-up 


acid, 


Acetsc 
acid. 


N&ttH. 
water 


NaOH, 
water 


\iC. 
water 


MxOH. 


NaOH. 

diafd 


pH 


S/3S 


5.13 




9 0 


i 4' 


8.31 




34 16 


s.4 


2,12 


1 .59 


1.75 


2.1/ 


1.48 




1.93 




im 


2.:".-: 


2.14 


2.77 






6% 


si.il 










8% 


UFA mV 


6§,2 


m.5 


■<■-■ i 


161.? 


184 ,S 




192.;? 




204:4 


408.8 


m.i 


40S;g 


687.5 




>.>8~.5 






1.28 


u2S 


> 2x 








ICB 


Excel. 


Excel . 


hxce« 


Excel 


I X.Vi 








K> 60 


5-60 
rnm 




1-5 mil: 


5 IS) ! 


rain 




Smear 






Excel 


Excel 


- kxsd 


Good 





psstisSrykn:: hsxatxexa; i-HI{>-- pf.%e:hykxxxmx;e -average >4"W): &:f d-- di:if ilfes ;-d uxexg a PALL 
FILTR.ON dxOxx:=xx« caroixax rxisrxxraxe vWxx M"Vy cat-&f:f ; - 10,000: ?:x-; OIx« average DirxsXeraexx 



5 optical detxgy v. 3 ' ' obsai&ed tor a prxxex b;ack txyxxe xa a xei of se; pager xxxx;, px;xeX wxa a 

N T-4 ifikj-a; privet a siarxia-rd fooxalaxox; * qxaluxtiva xrxercolor s parlxxxaxce rati-)?:, 
iudg&i pri-saniy a; the xucxiace between adaacexxy pnixxal black aad v * Excel, 'x* 

bias ; j o i » mx 1 

g;-vsd „ s - v- s s - -v $ t 

1 0 Hlghxaixer s;xs:x^ cxaixaxve yr;aasx:e of be« Txxeh _ \ xik Is sra'tared < a statxiifx v« 
^ _ s v ; x a sibte - srexjjc* 5 
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To a 250 ml. 3 -necked round bottom flask was charged 8 1 .25 siL of a somko-l 

of APSES -treated carbon black, Example C. To this dispersear; was added 13,2 g 
5 x ( ^ ^ o ^ v . , 

;ViV^\V^> s N a~ <. W > „ 4 

s , s < i ' 

\ v ~* ^ s 1 Tbe 



H ! u:0 baSW. 

polymer, a 




water was 2 1 .21% polymer (voTtbes; by weight. 

Medbn particle * , _ in this dispersse;; was 200 t The /eta potential was - 
17 7nTv A drawdown n ad. irons , V 5i id dispersi m had a; optical d . sag ob ; 48, 
15 was dry to die touch at 8 una., and was wisterias! within 5 minutes. 

_yj' ^ _' 4 - ~~T1 ^ N - ^ " J d r ^ 

To a dry 250 ml. 3-necked round bottomed (task was charged 0,25 g aecaau 
20 hydride ^ m ob) Larder a nitrogen ammspbem. Tbe oil was removed by nnsmg tire 
solid wnh heplaric. To this . added £2 g of an est polyethylene glycol) (750 MW, 

i v - ^ s. . t 'X 'v- 4 O 

min. To this was added 10 g of dry .APSES -treated carbon black. Example C. This 
s ux ; was stirred a T . . s > enhght 
25 The product a lurry was diluted low waadoaiakkran dlribj ami preapuated N 

ikhaot disperse we - 5% by weight, Madu 

s > .b l t 4 

30 




t e , so ds i S 

^O^v,^ ^ \ . The 

5 mh are was stirred tc r. c sr. T. lispsi ukk 

0.275 rob cone, hydrochloric acid The suspension was 5 hen evaporated hi a forced air 
oven at 70 s C for 2 T days. 

»v v t. \ N \ s \ ~" i ^ i £* , . 

resahwg drpxrceo:; was peered i;W> dkdyais hag;. -SpecwoPor CH 300.000M W canoff; 

x ^ < v \ voTtdes determined hy „ T dir. dsahwed product after evaporation of 
water < K 8 x> t s d v ' s ' dele size t , i 5 n > 

was 268 nm. 



Of ITaoppde^ 

\ PABA-^oj^ Si x > N > * « 

x ^ 1 svers for sever; urs U; eb'iba 

black solid. This material was ground uiw a fine powder u^rnw a rooraat and pestle raider 
20 dry conditions. To 10 g of this resiling powder suspended in 50 g of dry DMT was 
u, 1 , , < _ , ^ ' > ' «. 

<. s s - v , > " wo w * " r t 

precipitated by addroon to dwdOcd wawr and the hawk redd iheo bberced washed and 

MW eirOoff mens erase ? using 10 volumes of 0.01 M NaOK followed by 10 volumes of 
30 is s re ■« v 
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diaperaco had physical properties wbieh wi K very sioaiar to Examples 4 ana & as shown 
iu Table 2. 

the modified carbon products. 

_ ! O - comic as 

adddiomc IS hours (ovenught) at pH 8.1. The rasabaia mixture was purified by 
1 5 diadkradem (10,000 MW cmcdl Pad Fidma membrane) using dm 1(5 volumes ofO.UlM 
h volumes oi ed vaate ake-i i leresul kg 

v ! $ v > V 5 S S - ~ $ osit} 

(Brookheid)- - dm t *. 5 • 75.5 s v. : UFA mean volume- 156 
20 ______ ^ ddl' e_i 

v ~.a w :h v I v. v s , d ->ii)b^ 

23 3, . s N av < ••' > v 

i i a Siwerson high sheer mixer. While mixing, 1 .0 M hiaOB was added periodically 

diandrsdau (50,000 MW culoiT; Fall FiOrs:; membrane), using 30 volumes of 0.1 hi 
30 NaOH followed by 30 volumes of a a-: a a a; ad water. The pmaWat was sh va dhered 
through a 0.5p Pah Filter to stlbrd a dispersion wuh the following physical properties: 



PCT/tiS0T«O380 



-19- 

. s " < \, - ^ i V 

; ^ i ,n ... \ - , : ^ 

attacked. 

Simitar reactions were no; with polystyrene co-acrylic acid, polystyrene 
5 v,^ acid, and po; yaciyhc ester/acid polymers of MW 1000- 1 0,000. 

t t r , v. , s _w 

10 thx aanirw .>> tooi to room temperature, she resniiaM solid residue -was redisperset! 

95% ei'hsooi and d-adhercd (aba with 95% etOanofl to afford a dispersion of good 
qaaidy. TGA analysis showed 31 % polymer attached. 

hereia as well as \ , , > t ^ ihcrecd'. h s > ■< t , the specification i examples 
be considered as exemplary only, with a owe scope and spirit of Ida present uwendoe 

e thereof. 

20 

net ;? * ... 
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CLAIMS 

] , A method of making, a anai; tied pigment comprising reaching a pigment 
asmg , » \ said 
5 p gm ving attached a t c 

reacts with the first chetnioa; groap to for;-;-; ore third chemical group, and card isrst 
chemical group comprises at kasi oae eiecuoprak and said second chemical group 
comprises at least one naekaohhe, or viae versa. 

c >n prisi • she ih r r goai 

3, 'The method of claim a wherein the first chemical group, the second 
chemical group, and are third chemical group each coumnses as ha; a one organic gsoap. 
15 4. The method of ekhra ih vroereoa the orgaait: group is sekkeci from the 

group consisting: carboxylic acals or esters, acid chiorides, snkimyi chlorides, acy; 

ides, user - or * i a - 

rofha;roaruraaai ketones and akkhydes, alky] dadoes, epoxides, aikyi sakonaua; and 
taniaks, amines, hydrazines, akn.hais, nucha, hydrazines, oxames, caroamoas, aromatic 
20 >. 

alkyisahek gioo , a carhoxylic acid group, or a salt of a carboxyhe acid grotm 

6. The method of clam; ] , whemn; - hrst chemical group comprises - 

25 7 ' method of claim 6, wherein the first chemical group is - \ - 

sail; i ; \ s-sslpk ec 

8, kmc ro s.eo uanoa 
a polymer, 

9, ";a r.o ax m„ ^ „ e \^ oc v. ... 

30 eotisistmg: a polyamaa, a pcdyaikykae oxide, a poiyol a polyacrylate ; and salts and 

da,,- a, s d erne: 



wommm 



fcrmmmm 



10, The method of claim 9, wherem the polymer is a poiyarmnc. 

1.1. v. - C, v- ^ - 

12, The method of claim 1 ; where;r said pigment is carhon black. 

13, " v i - " ^ N P ^ ' - -w - 4 
5 black p - - I !v s i ' 

pigrae.ni, magonta pigment, red puomem, yellow pigment or mlxierts thereof. 

14, Use method of claim 1 , farther eerepricmg reacting rood third ehemooai 

16. The method of claim « wherein the additional second cbctmcal group 
eempnses a polymer, 

15 17. The <\ chu v. > 30 ' ^ sv < v < > 

consisting: a polyamhug a poiyol a pedyaikylene glycol a poiyaeryhte, a protein, a 
pob.mmov acid, ax.d suits and den\ u . s > » 

\Z. I & method ch 3 > v» .re i m polyrnc .■> a poiyacryiatc or 
xnethacryiate. 

20 1 9. The method of claim 1 fa wherein the polymery late is poiyaerylic acid. 

20. The method of claim 1 4, therein the additional second chemical group 
- s , „ >„ aahydnd. 

23, 'Die modified pigment of ektkn 2 1 , wherein the f2-suimtoethylysulphsne 
- p v. 2 - rJi 

30 24, T.t- ov hnjo, pigment .. c ? v e, . - - \ , is 

apol) el ; ale ' d) iyalb me gfyco - , - uu ova nbin t ? s th :c 1 
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25. v „ v . . v v. 

>o!yeih> - or cleriv; t s there 

26. " . v. _ s. t , > . oa >\ 

organic group, wherein said organic group comprises: the reaction product of a; least ore 

27. r _ ^ ,. ' , - i 

a posyivlj-y: akohoiy poiy;hkyk s r.ie glycol, poiyannne. or coenbmahore- thereof. 
10 29. I'hsr v » ' s 

w ethyk envativc ereot 

50 ■ kd ptgrne oeio having attached nun cm - 

v . i. ^ r .cuss, ,ao:0 one 
slectrophile and a nacleophihc polymer; and an acyiaung agent. 
IS 3 1 . The modified pi gateau of da.:?; 30, wherein the nucieophiiie polymer is 

a polyfviayi alcohol), a polyalkykne oxide, a polyarrdue, or combinations thereof. 

32. „ v. > 

33. Toe rnccihe.i. t 
20 anhydride or polyacryhc acid. 

attached at least one ■ 2ucniatoethyi)unephone group and at least one nuckophiho 
25 polymer 

35, . > n e ^ v o > oc- > o 
■eke- g >anion 

36. An ink composition composing a liquid vehicle and a modified pigment, 
v ;er : ,> :nc\ ^ ; : eyeme 

30 gteuy^ vdvte e s-i, , t> > v o;o- t os rhe teaeoen ptodcer of e go.' av:n; 
attached at least one benzoic acid groop and at least one nucieophiiie polymer. 
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3 l "v. > V S V ^ 

ink composition. 

38. An ink composition conrprising a liquid vehicle < a modified pigment, 
wherein -he modified pigment comprises a pigment having attached at 'Seas;, one organic 

5 group, wherein sa;d organic group comprises: the reaction product of a pigment having 
attached at least one ekctrophue a;;d a ooc;eophlkc peivmer; and an acyiming agent. 

39. The ink composition ofckam 3h\ v-'hercin the ink composition is an mkjei 
ink composition. 
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